Background and Purpose. Physical therapists are at risk for work-related musculoskeletal disorders (WMSDs). Little is known of how therapists respond to injury or of what actions they take to prevent injury. The purpose of this study was to investigate the prevalence and severity of WMSDs in physical therapists, contributing risk factors, and their responses to injury. Subjects. As part of a larger study, a systematic sample of 1 in 4 therapists on a state register (nϭ824) was surveyed.
P
hysical therapy practice can lead to workrelated musculoskeletal disorders (WMSDs) in physical therapists. We know little, however, about the range of problems, their severity, or the implications for affected therapists. Existing studies have focused on back pain, [1] [2] [3] [4] but that underestimates the range of problems that may develop. Only one study 5 we found recognized and investigated other areas in which WMSDs might develop as a consequence of physical therapy practice. Beyond that, there are many questions.
This study was designed to investigate unanswered questions about physical therapists and WMSDs and to provide a basis for further work expected to lead to developing preventive strategies. The aim of this study was to investigate the following:
• Distribution, prevalence, and severity of WMSDs.
• Associations among specialty areas, tasks, risk factors, and WMSDs.
• Strategies used by physical therapists to minimize the effects and risks of developing WMSDs.
• Responses of physical therapists who developed WMSDs.
Distribution, Prevalence, and Severity of WMSDs
A focus on back pain among physical therapists is consistent with expectations of prevalence of symptoms among health care workers. 6 -10 Of the studies of back pain in physical therapists, one study 2 showed a 29% prevalence of work-related low back pain (LBP). Most disturbingly, younger therapists had the highest prevalence. The initial onset was most commonly within the first 4 years of experience, and most initial episodes occurred in acute care or rehabilitation settings. In other studies of physical therapists, the researchers found an annual prevalence of back pain of 38% 1 and a prevalence of work-related LBP of 49.2%. 3 A problem with these studies is that they used different definitions of back pain, limiting the opportunities for direct comparisons.
The most comprehensive study of WMSDs in physical therapists investigated their prevalence in 9 different body areas. 5 The highest annual prevalence of WMSDs was in the low back (45%), followed by the wrists and hands (29.6%), upper back (28.7%), neck (24.7%), and shoulders, elbows, hips and thighs, knees, and ankles and feet (each less than 20%). More female therapists than male therapists had spinal symptoms and wrist and hand symptoms. Although comprehensive, this study did not consider thumbs separately. Two unpublished studies 11, 12 and practitioner anecdotes suggest that therapists using particular mobilization and manipulation techniques are prone to developing WMSDs in their thumbs. This finding suggests the importance of investigating the prevalence of thumb symptoms, given the popularity of relevant techniques in current physical therapy practice.
Severity of symptoms has not been addressed in the literature. Inferences can be made from therapist responses to WMSDs. The percentage of physical therapists who sought treatment from a physician was reported in 3 studies. 1, 2, 5 The percentage of therapists who reported limitations due to LBP was reported in 1 study, 3 and the percentage of therapists who took time off from work was reported in another study. 5 Although these findings may indicate the severity of at least some of the WMSDs that physical therapists experience, more information is needed.
Specialty Areas, Tasks, Risk Factors, and Development of WMSDs
The specialty area of practice or job setting is thought to be a risk factor for WMSDs in physical therapists. 2, 3 The underlying assumption apparently is that a particular specialty area has inherent risks because practitioners use a limited number of techniques. Although this may be partly true, mode of practice and clientele may vary considerably within a specialty area, altering the risk factors for injury. Bork et al 5 related specialty areas to WMSDs and found that therapists working in hospitals had a higher prevalence of LBP and ankle and foot symptoms than those working in other settings. They also investigated the relationship between tasks and symptoms and found that manual therapy was related to wrist and hand symptoms and elbow symptoms and that neurologic rehabilitation was related to LBP and upper back and knee pain. Clearly, more information is needed, if only to provide the basis for possible preventive strategies. This means considering both specialty areas and the specific tasks relating to an area when determining risks involved.
Risk Factors
In a study by Bork et al, 5 therapists selected 17 job-related risk factors for the development of WMSDs and ranked them as problematic on a scale of 0 to 10 (0 represented "no problem," and a score of 8 or higher represented a "major problem"). By implication, individual risk factors contributed to the development of symptoms. An alternative explanation for Bork and colleagues' findings, however, could be that the respondents did not consider the factors as problematic until after the onset of symptoms. No attempt was made to relate any risk factors to particular WMSDs.
The set of 17 job-related risk factors 5 fall into 4 broad areas: (1) activities (6 risk factors pertaining to specific activities), (2) postural factors (4 risk factors relating to the working posture or position of the physical therapist), (3) workload issues (4 risk factors relating to the frequency or repetitiveness of treatment and time management issues such as scheduling and rest breaks), and (4) personal factors (3 risk factors pertaining to work in relation to the physical work capacity, state of health, and knowledge of the physical therapist). Given that risk factors may be related to specialty areas or tasks, we believe there is a need to investigate these risk factors in relation to WMSDs.
Strategies Used by Physical Therapists to Minimize Effects and Risks of Developing WMSDs
Strategies used by physical therapists to avoid the development of WMSDs include the use of aids and equipment and the use of what we call "self-protective behaviors." Aids and equipment include height-adjustable beds, lifting belts, slide boards, splints, and stools on casters ("wheelie stools"), which are available to health care personnel to reduce the physical demands of their work. [13] [14] [15] [16] [17] Physical therapists may also use self-protective behaviors. We identified 10 behaviors from the literature and from our discussions with physical therapists as self-protective behaviors and categorized them as either outsourcing, preventive, or reactive strategies.
Outsourcing strategies shift all or part of the therapist's workload to another person. These strategies include reducing the load by obtaining help when transferring patients, a safer strategy for the therapist than lifting alone. 18 Similarly, a therapist can use physical therapist assistants.
Preventive strategies are meant to alter the technique or the environment to avoid placing stress on the therapist's body. Postures used during work can be related to the presence of LBP. 19 Strategies to modify a therapist's position or to adjust bed height to prevent injury are in this category. Another possible preventive strategy is to use pauses and changes in posture to reduce the risk of injury, as well as warming up before performing a technique. 20 Reactive strategies are those developed by a therapist in response to injury (or perceived risk of injury). These strategies include actions that help avoid aggravating factors. For example, using a different part of the body to administer a manual technique can be a way of protecting the upper limb from overuse, 21, 22 as is substituting electrotherapy for some manual techniques.
Responses of Physical Therapists Who Develop WMSDs
Responses to WMSDs may include adopting one or more self-protective behaviors or using aids and equipment. In addition, physical therapists may seek treatment, modify activities of daily living (ADL) and leisure (lifestyle), or make changes to their specialty area, either within the profession or by leaving altogether, as a consequence of WMSDs.
Physical therapists' responses to WMSDs include taking time off from work, [1] [2] [3] 5 modifying leisure and ADL to relieve symptoms, 3 seeking treatment from a health care practitioner, 1-3,5 lodging a workers' compensation claim, [2] [3] [4] and continuing to work with discomfort. 5 This latter option may include modifying treatment techniques or choosing alternative methods of treatment to reduce the strain on the affected body part.
The different types of responses can be divided into 2 categories: those responses aimed at reducing effects of stress on the body as much as possible and those responses designed to avoid future exposure. The effects of strain may be reduced by receiving treatment, modifying lifestyle, or removal from stressors. Sick leave and workers' compensation are 2 ways of reducing the effects of strain. Some investigators 2, 3 have reported that 5.2% to 10.3% of therapists took sick leave for LBP and that 3.4% to 3.5% of therapists lodged workers' compensation claims for LBP (percentages calculated from data provided by the investigators). Bork et al 5 reported that 2.8% of therapists missed work because of LBP, but it was unclear whether their respondents used sick leave, some other kind of leave, or workers' compensation. Bork et al considered 9 body areas, and they also described treatment. These findings suggest that responses to be considered include treatment, modification of ADL and leisure (lifestyle), and interference with work. The findings also suggest the need to include responses of physical therapists to WMSDs in all body areas.
The category of responses designed to avoid future exposure is the category we call "leaving and moving." Molumphy et al 2 reported that 18% of therapists with LBP changed their work setting and 12% of therapists with LBP reduced their hours of patient contact time, but that none left the profession as a consequence of WMSDs. Instead, therapists tended to move from acute care and rehabilitation settings to settings where patients needed less acute care. Bork et al 5 reported that 25% of therapists had to change their work activities as a consequence of WMSDs, most frequently by changing techniques, work postures, or body mechanics.
The aims of our study extended beyond documenting the prevalence, distribution, and severity of WMSDs to include investigating the relationships among risk factors, specialty areas, and WMSDs; the strategies used to minimize the effects and risks of developing WMSDs; and the responses of therapists to WMSDs.
Method
This study was part of a larger study that investigated the musculoskeletal, reproductive, and general health of physical therapists. We report on only the musculoskeletal part of the study in this article.
A sample of 824 therapists was chosen by taking every fourth therapist, after a randomly selected starting point, from a list of all physical therapists (Nϭ3,296) who were registered in the state of Victoria and resident in Australia. This list comprises the compulsory state register of all physical therapists.
Distribution, Prevalence, and Severity of WMSDs Distribution. A questionnaire was mailed to 824 physical therapists, with a letter of explanation and a postagepaid return envelope. Respondents were advised that return of the completed questionnaire constituted informed consent. All questionnaires were given numbers corresponding to names on a master list, to allow follow-up of nonrespondents. To ensure anonymity of respondents, a numbered section was returned separately, opened independently, and respondents' names removed from the master list. A reminder letter was sent to nonrespondents after 2 weeks requesting return of the completed questionnaires, and a second reminder letter was sent to nonrespondents after a further 3 weeks. A sample of 1 in 10 nonrespondents was telephoned to determine their characteristics.
Prevalence. Musculoskeletal symptoms were investigated using a self-administered, purpose-designed questionnaire. Questions were based on the standardized Nordic Questionnaire, which is used to record workrelated musculoskeletal symptoms in working populations. 23 Respondents were asked to indicate the number of hours per week they had spent during the previous 12 months performing various tasks as part of their therapy practices.
Respondents were asked whether they had ever experienced work-related pain or discomfort. To determine the 12-month prevalence of symptoms (defined as "jobrelated ache, pain, etc"), they were asked whether they had experienced work-related symptoms in the past 12 months in 10 different anatomical areas. These were the same anatomical areas as those reported by Bork et al, 5 with the addition of the thumbs. In addition to questions regarding the prevalence of work-related musculoskeletal symptoms, the therapists were asked to indicate whether symptoms in each anatomical area had interfered with work, ADL, or leisure; whether symptoms had lasted more than 3 days; and whether they had sought treatment in the preceding 12 months.
Severity. Severity of symptoms was addressed by asking subjects with symptoms to record whether the symptoms had prevented them from working, had prevented them from performing normal ADL or leisure activities, required treatment from a health care professional, or lasted more than 3 days. A point was given if work-related discomfort was present, and an additional point was given for each relevant applicable descriptor selected. The minimum score was 1, indicating the presence of symptoms, and the maximum score was 5, indicating that all 4 descriptors applied. The total number of points given was recorded as the severity score, and a score of 3 or higher was viewed as moderately severe WMSD.
Specialty Areas, Tasks, Risk Factors, and Development of WMSDs The 17 job-related risk factors identified by Bork et al 5 were included in the survey. To extend our understanding of the impact of risk on physical therapists and to allow some insight into causality, we asked the therapists to indicate the degree to which they believed each factor contributed to their work-related discomfort or injury. Respondents indicated whether the risk factor was a minor, moderate, or major contributor to their discomfort or injury.
Strategies Used by Physical Therapists in an Effort to Minimize Effects and Risks of Developing WMSDs
The use of self-protective strategies to reduce the risk or perceived risk of injury was investigated. Respondents indicated the aids and equipment they used while practicing physical therapy. They indicated which of the 10 self-protective behaviors (previously described) were relevant to their work and, if relevant, the frequency with which they practiced the behavior, using a 5-point Likert scale ranging from "almost always" to "almost never."
Responses of Physical Therapists Who Developed WMSDs
Physical therapists who reported ever having a workrelated episode of pain or discomfort were asked which of the following they had ever done: lodged a workers' compensation claim, taken sick leave, continued working with discomfort, or taken other action. Additional questions asked whether they had changed or modified their treatments or their area of practice as a result of work-related discomfort. They were asked whether they had changed specialty area or left the physical therapy profession as a consequence of their WMSDs. Those therapists who were no longer practicing were asked to indicate why they had left the profession.
Data Analysis
Data were analyzed using SPSS 7.0 for Windows.* We calculated the 12-month prevalence of symptoms in each of the 10 anatomical areas and the percentage of all therapists who reported that symptoms had prevented them from working or had prevented normal ADL or leisure activities, that they had sought treatment, and that the symptoms lasted more than 3 days. We also calculated the percentage of therapists who had ever experienced work-related pain or discomfort and who took sick leave, lodged a workers' compensation claim, or continued working with discomfort. Finally, the percentage of therapists who had changed specialty area or left the profession because of WMSDs was calculated.
Risk and WMSDs.
Respondents who indicated that particular job risks were major contributing factors in the development of their musculoskeletal symptoms or injury were compared with those who did not. Chisquare analyses were used to investigate the relationships between WMSDs and job-related risk factors, tasks, age, sex, and specialty area. Mantel-Haenszel odds ratios (ORs) and upper and lower 95% confidence intervals (CIs) were calculated to estimate the relative risks.
Responses to WMSDs. The relationship between severity of symptoms and changing specialty area and the use of self-protective behaviors was investigated using chisquare analysis, and Mantel-Haenszel ORs and upper and lower 95% CIs were used to estimate the relative risks.
Results
Questionnaires were sent to 824 therapists. Thirty-five of the therapists reported that they did not currently reside in Australia and, therefore, were not eligible to participate in the study. Of the 789 questionnaires sent to therapists who were eligible to participate, 541 questionnaires were returned. Four questionnaires were eliminated because of incomplete data, and 1 questionnaire was returned too late, giving a response rate of 67.9% (nϭ536). The sex balance of respondents (118 male [22%] and 418 female [78%]) was comparable to that of the population from which the sample was drawn (25% male and 75% female). 24 The differences between respondents and nonrespondents were not significant * SPSS Inc, 444 N Michigan Ave, Chicago, IL 60611 Table 1 .
Distribution, Prevalence, and Severity of WMSDs
Four hundred eighty-eight respondents (91%) reported experiencing work-related musculoskeletal pain or discomfort at some time in their working life. For 225 (48%) of these respondents, the most serious workrelated problem concerned their low back. Neck symptoms (57 [12.2%]) and upper back symptoms (57 [12. 2%]) were the next most common symptoms, followed by those in the thumb (52 [11.0%]). Table 2 shows the 12-month prevalence of WMSDs, symptoms lasting more than 3 days, and severity scores of 3 or greater. More than 80% of all therapists (nϭ444 [82.8%]) had musculoskeletal symptoms in at least one part of their body during the 12-month period. The area that most frequently received scores of 3 or higher (moderately severe) on the severity scale was the low back, with 187 respondents (34.9%). One hundred forty-five respondents (27.1%) reported moderately severe workrelated neck symptoms. All other body areas had a prevalence of moderately severe symptoms of less than 20%.
Twelve-month prevalence of upper back, low back, and thumb symptoms was inversely related to age (Fig. 1 ). Figure 2 shows that the first episode of WMSD occurred for the majority of therapists in the first 5 years of practice.
The prevalence of symptoms was not different between male and female therapists in most areas (Fig. 3) . Male therapists had increased odds of reporting neck symptoms (ORϭ1.9, 95% CIϭ1.3-2.9), wrist symptoms (ORϭ2.0, 95% CIϭ1.3-3.2), and thumb symptoms (ORϭ2.2, 95% CIϭ1.5-3.4) in the last year compared with their female colleagues. Male therapists reported using more mobilization and manipulation techniques than did female therapists ( Severity of symptoms was related to the hours per week spent performing some tasks. Therapists who spent more time performing manipulation or mobilization had more severe low back symptoms ( Across all specialty areas, only 2 tasks were revealed by chi-square analysis to be related to WMSDs. Table 4 shows that although mobilization and manipulation techniques and other hands-on treatments were associated with increased risk of WMSDs, the ORs obtained for mobilization and manipulation were generally higher than for other hands-on techniques. Four of the 6 increased ORs for mobilization and manipulation were greater than 2.5, whereas none of those for other hands-on techniques exceeded 2.5. Three of the 6 ORs for other hands-on treatments were less than 2.0. Electrotherapy, cardiothoracic (acute and cardiac rehabilitation), neurological (acute and long-term rehabilitation), hydrotherapy, general and outpatient rehabilitation, and education and training and administration tasks were not associated with the presence of WMSDs.
Thumb symptoms in particular were related to the number of hours per week that therapists used mobilization and manipulation techniques. Figure 4 illustrates that the prevalence of thumb symptoms increased as the number of hours of using these techniques increased. The relationship was linear initially, with a prevalence of thumb pain near 60% among therapists who reported using these techniques for more than 20 hours per week.
Not all job-related risks were relevant to all therapists. For example, lifting patients was not relevant to therapists working exclusively in administration. Of the 377 therapists to whom the risk was relevant, 203 therapists (53.8%) believed that performing manual orthopedic techniques had contributed to their injury in a major way. Of the 421 therapists to whom performing the same task repeatedly was relevant, 220 therapists (52.3%) responded that this risk factor was a major contributor to their WMSDs. Three hundred fourteen therapists reported that they lifted or transferred patients who were heavy and dependent on therapists for transfer, Timing of the initial episode of symptoms among therapists who reported ever having work-related musculoskeletal disorders (nϭ488).
Figure 1.
Prevalence of symptoms by body area and related to the age of the physical therapists (nϭ536): (A) neck, upper back, low back, thumbs; (B) shoulders, elbows, wrists, hips.
and 137 therapists (43.6%) believed this was a major contributor to their injury. Of the 403 therapists who treated a large number of patients a day, 167 therapists (41.4%) reported this was a major factor contributing to their WMSDs. Of the 412 therapists who reported working in the same position for long periods, 171 therapists (41.5%) indicated that this risk factor contributed to their work-related symptoms in a major way. Only 15 (3.1%) of all therapists who had experienced WMSDs responded that inadequate training in injury prevention was a major contributing factor in the development of their work-related symptoms. Table 5 shows that performing manual orthopedic techniques was associated with increased risk of neck symptoms (ORϭ1.9, 95% CIϭ1.2-2.8), shoulder symptoms (ORϭ1.9, 95% CIϭ1.2-3.0), elbow symptoms (ORϭ3.5, 95% CIϭ1.9 -6.7), wrist and hand symptoms (ORϭ5.1, 95% CIϭ3.0 -8.6), and thumb symptoms (ORϭ5.5, 95% CIϭ3.5-8.6). Lifting or transferring heavy patients was related to increased risk of low back symptoms (ORϭ2.4, 95% CIϭ1.4 -4.1).
Postural risk factors were associated with increased risk of spinal symptoms. Working in awkward positions was associated with increased risk of low back symptoms (ORϭ2.1, 95% CIϭ1.2-3.9). Working in the same position for long periods was associated with increased risk of upper back symptoms (ORϭ1.7, 95% CIϭ1.1-2.5), low back symptoms (ORϭ2.0, 95% CIϭ1.3-3.1) and neck symptoms (ORϭ1.8, 95% CIϭ1.2-2.7). Bending or twisting the back was associated with increased risk of low back symptoms (ORϭ2.0, 95% CIϭ1.04 -3.8).
All four workload risk factors were associated with increased risk of WMSDs in up to 5 different body areas. Performing the same task repeatedly was associated with increased risk of neck symptoms (ORϭ1.6, 95% CIϭ1.1-2.3), shoulder symptoms (ORϭ1.7, 95% CIϭ1.1-2.7), elbow symptoms (ORϭ2.4, 95% CIϭ1.4 -4.2), wrist and hand symptoms (ORϭ2.6, 95% CIϭ1.6 -4.1), and thumb symptoms (ORϭ2.9, 95% CIϭ2.0 -4.4). Therapists who treated a large number of patients in one day had increased risk of thumb symptoms (ORϭ1.9, 95% CIϭ1.3-2.9), elbow symptoms (ORϭ2.1, 95% CIϭ1.2-3.7), shoulder symptoms (ORϭ1.8, 95% CIϭ1.2-2.9), neck symptoms (ORϭ2.5, 95% CIϭ1.6 -3.8), and wrist and hand symptoms (ORϭ3.2, 95% CIϭ2.0 -5.1). Work scheduling issues were associated with increased risk of elbow symptoms (ORϭ2.2, 95% CIϭ1.01-4.9) and shoulder symptoms (ORϭ2.6, 95% CIϭ1.3-5.2). Not enough rest breaks during the day was associated with an increased risk of neck symptoms (ORϭ1.8, 95% CIϭ1.1-2.9), shoulder symptoms (ORϭ1.8, 95% CIϭ1.1-3.0), upper back symptoms (ORϭ2.1, 95% CIϭ1.3-3.4), elbow symptoms (ORϭ2.6, 95% CIϭ1.4 -4.7), and wrist and hand symptoms (ORϭ2.2, 95% CIϭ1.4 -3.8).
Working at or near the therapists' physical limits was associated with increased risk of wrist and hand symptoms (ORϭ2.2, 95% CIϭ1.3-3.8). Continuing to work when injured was associated with increased risk of elbow symptoms (ORϭ1.9, 95% CIϭ1.03-3.4), neck symptoms (ORϭ2.1, 95% CIϭ1.2-3.5), wrist and hand symptoms (ORϭ2.5, 95% CIϭ1.5-4.1), and shoulder symptoms (ORϭ2.5, 95% CIϭ1.5-4.2). Comparison between male and female physical therapists of the 12-month prevalence of work-related musculoskeletal disorders in 10 body areas (nϭ536). Asterisk (*) indicates PϽ.005; double asterisk (**) indicates PϽ.001 (chi square). Therapists who used outsourcing had fewer symptoms in the areas indicated than did therapists who almost never used these options. Therapists who used reactive strategies almost always or sometimes had a higher prevalence of WMSDs in the areas indicated (Tab. 7). 
Figure 4.
Prevalence of thumb symptoms and the number of hours per week spent performing manipulation and mobilization techniques (nϭ536).
Electrotherapy was the protective behavior most commonly related to the presence of moderately severe symptoms. Therapists who used electrotherapy at least sometimes to reduce the strain on their bodies were more likely to have symptoms scoring 3 or more in the neck ( 
Responses of Physical Therapists Who Developed WMSDs
Only 36 (7.4%) of the 488 (91.0%) therapists who had experienced WMSDs had lodged a workers' compensation claim, 66 therapists (13.6%) had taken sick leave, and 411 therapists (84.2%) continued working with discomfort. Table 8 shows the percentages of therapists who were prevented from working, who were prevented from performing their usual ADL and leisure activities, and who sought treatment. Of all therapists, the majority (nϭ461 [86.0%]) were not prevented from working by WMSDs in the last year. More than half of all therapists (nϭ327 [61.0%]) sought treatment, and 226 therapists (42.2%) were prevented from performing their normal ADL and leisure activities. Of the subgroup of 335 physical therapists (62.5%) who reported low back symptoms in the last year, only 42 (12.5%) were prevented from working as a consequence, but 139 (41.5%) were prevented from doing their normal leisure activities and ADL.
Ninety-five respondents (17.7%) changed their specialty area of practice or left the profession altogether as a result of WMSDs. Only 17 therapists (3.2%) left the profession altogether for work-related health reasons, and all except 3 therapists had tried changing their specialty area of practice within the profession before finally leaving. Therapists who had changed their specialty area of practice or left the profession were more Figure 5 shows the specialty areas therapists left because of WMSDs. Thirty-nine therapists (42% of those who changed their specialty area of practice) left neurology and rehabilitation to work in another area. Nineteen therapists (21%) left manipulative therapy or private practice, and 14 therapists (14.8%) left orthopedics. Other areas that physical therapists left because of WMSDs were general hospital work, pediatrics, and nursing homes and gerontology. Figure 6 shows the 15 specialty areas these therapists entered. Only those areas entered by more than 3% of those therapists who changed their specialty area of practice are shown. Twelve therapists (12.9%) went into ergonomics and occupational rehabilitation, 11 therapists (11.8%) entered women's health, and 10 therapists (10.6%) entered administration. The "other" areas entered by the 17.7% who changed their specialty area of practice included cardiorespiratory, sports, academia, not working, and areas other than physical therapy.
Discussion
The main finding of this study was that 1 in 6 physical therapists changed their specialty area or left the physical therapy profession because of WMSDs. This finding represents unknown personal and financial costs to the therapists, the profession, and the community. This figure is likely to understate the problem, as those therapists whose state registration had lapsed were not included in this study.
A second major finding was the relationship between thumb symptoms and the use of mobilization and manipulation techniques. This finding is consistent with anecdotal and unpublished reports by physical therapists and our knowledge of WMSDs experienced by physical therapists.
The previously undocumented relationships between risk factors and WMSDs in physical therapists suggest that principles of injury prevention techniques utilized in industry generally may be applicable to the physical therapy profession. These principles indicate practical ways of altering clinical practice to reduce the risk of injury.
Distribution, Prevalence, and Severity of WMSDs
The majority (91%) of physical therapists reported that they had experienced WMSDs at some time. The WMSDs were related to age, sex, specialty area, and specific tasks. The respondents identified risk factors contributing to their symptoms. Analysis showed that some of these risk factors were related to the presence of WMSDs in specific body areas. Workload issues were identified as being related to the presence of WMSDs, particularly upper-body symptoms.
The prevalence of low back symptoms among physical therapists in this study was generally higher than that reported by other authors. [1] [2] [3] 5 Two of the previous studies 1,2 were published in 1985 and 1989, and it is plausible that the observed differences may be due to changes in practice over that time. Alternatively, these findings may reflect regional differences in how therapists practice.
The increased prevalence of symptoms among younger therapists has been attributed to various factors. Our data are consistent with the reluctance of younger therapists to seek assistance with physically demanding tasks and with their inexperience, 2,3 as more than 50% had their first episode as a student or in their first 5 years of practice.
The explanation proposed by Bork et al, 5 that the higher prevalence of WMSDs among younger therapists was due to survivor bias, is supported, in part, by the data from our study. We found the practice areas most frequently left by respondents were neurology and rehabilitation, neither of which demonstrated increased prevalence of low back symptoms in the previous year. This finding suggests survivor bias, where therapists who have LBP remove themselves from the specialty area. Another suggestion, that older physical therapists are likely to move into less physically demanding work (eg, administration), 2, 5 was not supported directly by our data. We found that only 10.6% of therapists who changed their specialty area of practice within the profession because of WMSDs went into administration.
The finding that male physical therapists had more neck, wrist and hand, and thumb symptoms than did female therapists contrasts with the finding by Bork et al. 5 This increased prevalence of symptoms in male therapists may relate to their greater usage of mobilization and manipulation techniques.
The association between the use of mobilization and manipulation techniques and thumb symptoms suggests implications for the way in which therapists practice. High ORs and a dose-response relationship support the notion of cause and effect and imply that there should be some limits placed by therapists on the number of hours for which they use these techniques. The only specialty areas of practice related to WMSDs were sports physical therapy, private practice, and pediatrics. The increased prevalence of musculoskeletal symptoms among therapists employed in sports physical therapy and private practice may relate to the type of tasks they perform, rather than the area itself. The higher prevalence of knee symptoms among pediatric physical therapists is consistent with the findings of a previous study 5 and presumably due to the large amount of time spent by these therapists in kneeling and crouching.
Physical therapists may be exposed simultaneously to a number of different risk factors. It is likely that risk factors may interact, making identification of the cause of injury difficult. That upper-limb, neck, and upper back symptoms were related to mobilization and manipulation techniques and other hands-on treatment suggests that something about the performance of these techniques contributes to symptoms in these areas.
Lifting dependent patients was related to the development of low back symptoms. This is a commonly accepted belief, supported by research, [25] [26] [27] [28] particularly in nursing. However, given that therapists self-identified the contributing risk factors, the association may have been due to bias and what therapists believed to be true, rather than the actual contribution this factor made to their injuries. This finding should thus be viewed cautiously until it is independently verified.
Workload issues, relating to the way physical therapists practice, were related to symptoms in the neck, upper back, and upper limbs. The prevalence of these symptoms was also higher in therapists who had worked in private practice. It seems that the way physical therapists work is related to their musculoskeletal health, particularly in the area of private practice, where these issues are directly related to the income of the practice.
Performing the same task repeatedly was related to the presence of symptoms in many areas and calls into question the wisdom of practicing in such a way. Concepts such as job rotation and variety in work are commonly applied in industry to avoid overloading any particular anatomical area, either by sustained posture or repetitive actions. Repeated muscle contractions and static loading are known to be risk factors in the development of cumulative trauma disorders. 29 -33 Kroemer stated that provision of alternating work "which allows breaks in otherwise repetitive or maintained activities" is essential in the prevention of such disorders. 30(p280) Thus, physical therapists should ensure that they vary their techniques in order to place varying stresses on different anatomical areas. Within specialty areas, therapists need to have at their disposal a variety of treatment tools. This is not only so that the ideal treatment may be given, but also so that they can vary the way in which they use their body, thereby reducing the risk to any one body part.
The range of conditions and type of clients treated, the financial arrangements of the therapist, and the setup of the practice may also influence the development of symptoms. These possibly confounding factors were not considered in this study, and they suggest a focus for further research.
Strategies Used by Physical Therapists to Minimize Effects and Risks of Developing WMSDs
The majority of therapists used some aids to reduce the strain on their bodies. The most commonly used aid was the height-adjustable bed, which reduces the postural strains on the spine. However, postural strains are only one of the risk factors to which physical therapists are exposed. Other factors such as workload issues, personal factors, and specific tasks also play a role and should be considered when planning ways to reduce the occurrence of WMSDs.
The inverse relationship between outsourcing options and upper-limb symptoms may be because the specialty areas where assistance with patients is used (neurology and rehabilitation or another "heavy" area) are not those where upper-limb symptoms were most prevalent (private practice and sports physical therapy). It appears that the tasks performed within the different specialty areas contribute to the presence or absence of WMSDs, rather than the use of outsourcing options.
Another reasonable inference from the data is that it is the use of the outsourcing options that has resulted in the decrease in symptoms in these anatomical areas. It seems intuitively probable that the specialty area where therapists get help with heavy patients is unlikely to be one where therapists use manipulation and mobilization techniques extensively. The data, however, do not support either explanation for the relationship between outsourcing and symptoms.
No WMSDs were related to the use of preventive strategies, supporting the idea that these strategies are effective in preventing work-related musculoskeletal injury. Most therapists used at least 3 of the 4 nominated strategies.
Reactive strategies were those used by therapists in response to the presence or perceived risk of WMSDs. Our findings suggest that injured physical therapists may sometimes select treatment techniques and modalities for reasons other than the needs of the patient, namely self-preservation. The greater use of these strategies among therapists with moderately severe upper-limb and spinal symptoms suggests that reactive strategies aid symptom management, enabling therapists to continue working. Although the majority of therapists almost never used the option of treating with electrotherapy instead of manual techniques in order to avoid stressing an injury, up to 24% reported that they sometimes used this as a strategy to protect themselves. This finding may help explain previously puzzling findings reported by Robertson and Spurritt 34 of high clinical use of electrotherapy with little basis in research findings. Robertson and Spurritt's finding is consistent with ours, that using electrotherapy was the protective behavior most commonly related to the presence of moderately severe symptoms.
Selecting techniques that will not aggravate or provoke the therapists' discomfort or using an alternate body part to administer a technique implies that the therapist has an ample range of options to use in treating patients.
The range of available options may expand with experience (and possibly in response to injury), which may partly explain the higher prevalence of symptoms among younger therapists. Specialty areas that physical therapists left because of work-related musculoskeletal disorders (nϭ95).
Figure 6.
Specialty areas that physical therapists changed to because of workrelated musculoskeletal disorders (nϭ95).
Physical Therapy . Incongruent time frames preclude causal inferences that therapists who changed their specialty area of practice within the profession did so because of a severity score of 3 or higher for the low back, but this finding suggests that back symptoms may be a factor in changing specialty area. This conclusion is consistent with the evidence that low back symptoms were the symptoms that most frequently interfered with ADL, leisure activities, and work and may be more disabling than symptoms in any other parts of the body.
Limitations
In our study, we used a cross-sectional design; thus, causal inferences cannot be drawn from the results. A second limitation of this study is the reliance on selfreported data. With all self-reported data, there is a possibility that individuals with symptoms tend to overestimate their exposure. 35 In our study, some therapists with injuries may have overestimated the number of hours per week they spent performing techniques they subsequently perceived as contributing to the injuries.
Physical therapists are trained to understand injury and its causes, which lends some credibility to their selfreported symptoms. At the same time, they may be more self-aware than other populations because of their training and thus tend to over-report symptoms. There is little evidence to support either of these views, and further research is necessary to clarify the accuracy of the self-reporting of symptoms by physical therapists. However, the ORs lend weight to the notion of cause and effect, particularly in the relationship between the performance of mobilization and manipulation techniques and the development of thumb symptoms and hand and wrist symptoms.
Risk factors were self-determined, with therapists indicating the degree to which a risk factor had contributed to their injury. This is a potential source of bias in the study. Given the training of physical therapists in biomechanics and the principles of injury, however, they may be expected to give a reasoned account of the risk. At the same time, commonly held beliefs about the risk of patient handling may influence their perceptions of risk.
Validation of this means of determining risk in this population suggests a need for further investigation. The severity measure was a constructed variable, and the scale has not been validated. The data should be taken at face value.
Conclusions
One in 6 physical therapists changed their specialty area or left the physical therapy profession because of workrelated musculoskeletal problems. The greatest proportion left neurology and rehabilitation, and those therapists who changed their specialty area entered a variety of specialty areas. Little is known of this group of therapists, and further research is under way to better understand the issues and costs involved in changing specialty area or leaving the profession.
The dose-response relationship between the number of hours spent performing mobilization and manipulation techniques and the prevalence of thumb symptoms has not previously been documented and suggests that causality is probable. Further study is needed to establish a more precise relationship and to determine what proportion of work time can be safely spent using these types of techniques. Objective criteria for measuring exposure are needed to enable the specific risk factor to be identified.
Postural risk factors, the performance of manual orthopedic techniques, and workload issues were related to symptoms in the low back, neck, upper back, and the wrists, hands, and thumbs. Personal factors also were instrumental in upper-body injuries. As has been demonstrated by other researchers, a knowledge of ergonomics, injury, and treatment does not offer the physical therapist immunity from injury. Further research is needed to identify those aspects of the job and associated work practices contributing to injury, with a view to formulating preventive strategies.
The increased prevalence of symptoms among younger physical therapists in particular underlines the need for them to have at their disposal a range of strategies to reduce risks posed by their work and avoid injury. Most importantly, there is a need for further research to identify aspects of physical therapy practice that place therapists at greatest risk and to develop methods of reducing that risk.
